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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition having convenience and general purpose 
properties and capable of exhibiting long-term 

antithrombogenic property as well as antimicrobial O R 1 

property by using a mucopolysaccharide- • 
alkoxysilane-containing compound conjugate. ' 

R 2 O-S i — R 4 

SOLUTION: This antithrombogenic composition 

comprises an ionic conjugate of (A) at least one kind of I 

mucopolysaccharide, preferably heparin and (B) a OR 3 

quaternary ammonium compound having a trialkoxysilyl 

group in the molecule or a quaternary phosphonium 

compound having a trialkoxysilyl group in the molecule. 

Furthermore, the component B preferably has a structure 

represented by the formula (A is P or N; R 1 to R 3 , R 5 and 

R 6 are each a 1-1 2C alky], a 6-1 2C aryi or a 7-20C 

aralkyl; R 4 is a 1-12C alkylene, a 6-12C arylene or 7-20C 

aralkylene; R 7 is a 1-25C alkyl) and e.g. 

3-(triethoxysilyl)propyl-dimethyloctadesyl ammonium 

chloride, etc., is preferably used as the component B. 
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[#fTfS*co«&B] 

rzar^^y/i.s^*t-5^4^^^^^A{E:^^T 
iBft: 1 lu«tia-e*5r t trft&b-rztiUKE 1 *fc 

OR 1 R 5 
I I 
R* O-S i — R 4 -A + — R 7 

I I 
OR 3 R 6 

fr^To R\ R\ R\ R\ R 6 liKiil-l 
2©7^;vS. ^^6 — 1 2 COT y — A-*&£VM3: 

7-20 <DT R 4 1 

— 1 2©7^l^yS, jR*»6~l 2©7y-W/S 
*fcttjK**7 — 2 0077^1/^S^to R 7 i3 
Kii:l-2 5^7;^/vS^to ft*3, R\ 
R\ R\ R\ R 6 „ RMi-^tt^ttlH CT*fe oT 

[0 0 0 1] 
[0 0 0 2] 

t Lfc»£-K:jfiLffia*ffE9 bft V ^ t -r ft *> 

[0 0 0 3] E*ffi«»fc«:iitettSrf*4F--r6# 

ffitt-Tfi, (i) tr^mm^ y y^oin^n 
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(2) «««ffiSr4WI|iUri»«W J t«*ttftif*#-^U 
fc%©. (3) *m*ffifc*Sttfl:Lfct>©«>3»9fc: 

^cS"J-e#s. ron (D ©^-ft (sat. ^ffi-^y 
^jfeiB&iE-rs) » % $e>»c (a) ^y-?-tjii^-fbb 
ft^y<v xo-ru-yvm, (b) jm^fubfc^-«y v-e 

y vsr-f*vjfe^**s*ife, (d) «»i^>"«y 

[0 0 0 4] ±1E<£>^}£05 5 *> (2) , (3) (Djjfe 

io &M^imhm&Ltcm&\z.tt®mffiK? >s<? 

S:#5r i:*S-5rffi-efc5o L-a>Lft2S^ *m£r:£#:|*l 
V ^S-^ft ^OttfthSBfcfciir*- £ t ft UK*^fttt 

[0005] ;tii:»Lt (i) w^-feii. mAtamm 

(A) . (B) , (C) Tftt, ii^*S^#T 
©<&£§ tio x^'< y vlg^JttSI < , 

i*i\z.mfeLxR}^z>mmmttWk L-ci4*#«H*tB#M» 

&*Ue:<v\, 4 jt, (D) T?#6Ji5tmTfB, 

^*s*l-ils^**b-cv>5fc»Bi«ium< v^tv^^s- 
30 [0006] (c) , (d) o^-ei*. — ^y> 

2.VM40ffc(c5gA-r2>^-65fe-5o fc^Oil^ 
[0 0 0 7] rcoi ^tc^WfetJfiL^WkW^^. 51 

mx%z&w<7>m&.<Dm<o££frt>2*z.z>k^ (a) # 
y -7- 1 mmt vtc^< y u >- K^t u < « 
40 ( B ) IBffiKt: bfc^-? y v-co*m«B5«««fei»* t« 

[0 0 0 8] i©WjB*«Pfti-*#at Ltli, fcfc*. 
ti#M¥2-2 7 0 8 2 3^^|IB*$^^TV^5^^fe^fc 
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(Ifi#fb#J) #^&flB«fcL<r*&/*IIB 

ffi T jWSI* £ ttfc 4: tt-tv «v \ 
[0 0 0 9] 

4*4*18 5 3-9 
8 0 0^#£rH3 5 5-2 5 8 5 2 ^IcBB^SavCV^ 

v^SJi^y viSr**jB*t ioTlft^S*, 

So ^fcW^sp 3-6 6 9 0 4. 4SHH9BB 6 2-1 3 6 2 

^Ltv^o t <Z) J: 5 ft*4fet?li4IiStt*g©B£ 

[ooioj i*^*^*^-^ (an vh 

fc. Jk^^^oSM^J:oT^b^jk^^M^ 
JBU m^f^jcA^^A/T^^^gl^e^-ro Ufc 

ttjhtett 4: *MM* 4: SrHI WMcflHMSo r 4: fo *t 
[0 0 1 1 J 

«fettSr*»i-« t ro«PH:fimttSr S - 4: "TIB 

[0012] 

'>ft< 

w^mimr >*~VJ*it&m*> b< twHWc: h y r 

^ n * y ;H$:»oS 4 0* ;* * ^ ^ Mt^m k <D 
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So Sfo»d#*u<tt. ±iE^3*3»«i*$^y^-c*> 

9. *fc^rt^hyr^3^^>y/uSSr*"t-S^4 

^y/v***i-*»4iR*^*=^^b^3&s«riBfti 
4: ^*>5. 

[ooi3] ^w<Dmmmtt^ftfa&mmm&. m 

stKi* t*mfcft# ^s^4 # wc*> So 
[0014] ^m<Dfcm&tt*frski&mmm&#im 

shMh LT«A-rSS«^y^-^^Kg^^ttS^O 
^ 7;i/3 ^ W J ;H t ©Kffil;: J: ot*f JB-frSrifr 

20 Sr k&vmtft&o ft#Wfc:tt;fc4: t«t;wo- 
stfy^c— yvw^u-^:^ sKy^ix^^ #y ^u^:^ 

1^7% /j^y^btf^/K ^yx^r/K ^yyntv 

ft: (EVAL) s ftgg \f=^fVT)V n — /U* J[>g> 

"ct>t;wp^, ^yia^tf^/K ^y^^^>-v ^y 
30 Kd*bft5jfc»esw«. jfii^gi^ K««ft4r^jiiL* 

«ka»J^StJta.^4Sr#*i-S BW-eWA-rsr 4: t>~*Tf& 
"CfcSo 

[0 0 1 5] aEfl-^oWTs^JfetWfcKftSttftv^s&s, 

^ y^ft4f4*fc«|RSix6r4:ft<3lffl"tf*So - 
JKWfc'M 4: UT^**TtB**4:^»&4fc4: 

[0016] ^m^^m^^Jk^mm^}^^ 
> K^±oTa^teWA^5^^SRJn*tt»teR5e* 
ttS l ^>co-e^iftv^^ N ^« i o ofi*«s^sj-UTSiifitt 
#^fetjfii^tta^^r o . 1 — 60 fi*fflasan-r $ ©a* 
»^l<. 1-3 ofi*iBse«<z>asjpd 5 *e>^»*uv^ 

(i^T. Sffl 0 Ofi*«fB^»bTSSJP»Jlfi*lBS:JP 
«SJP^!lwaSJp*Sr lphr t^ir) e 
50 [0017] ^wcoftttttfd-^jlatettffl^W^^tt 
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[0018] *»M^W«ttf*^J»LfeeiB*«^iB« 

i/y/u«&«Fo^4jR*^*-!?A>ft:-&«jtt x ituie-ffci 

^rtfc: h y T/V=^r^>y^SS:«PoS4iR*^3^^i> 

flN (Wmm*) ir^-to R\ R 2 . R\ R 6 . R 
6 lijRiR»l~l 2©7;^^S, K*»6 — 1 2<£>T 
y— A'Sfc£VM* J RiR»7~2 0^T7A^vS^t 

^6 — 1 2<£>T y — l^>'S*fcttjK*«7-' 2 OCDT^ 

bv\ ^^r 7 usmtk 1 — 25 

2-2 2<7>T/^/V«dS«:*bV\ ft*5. 
R\ R\ R\ R\ R\ R 7 f^ax-mini CT* 

[0 0 19] ^frt h y 7;P3 ^ v'i/ y ;vS4rf 1 5 

^VVy/wS**^5»4«R^j^5*;^!>Afk^»i: Lt 
li, Afr»^fci:x.tf3- (hy^ h*v->yA-) 

h\ 3- (h^ h^^>y;W ^ntr/u^^^/v^ 
??y*isA'ifrXtii~&J*?v i 7'{ V* 3- (hy^h^r 

^n94h\ 3- (by^h^^v-y^) ^ntWv?^ 
^/u^^^/u&xfczzt? J*? & ? 4 KftifjftS^J^S 
ixSo *"Ct. 3- (h y ^ b^ri^v-y/V) :/ntVW^ 
^f/W^rV;w7y*-!?A^n9>f b\ 3- (b 

^^A^n^-f K*s«M2:#*U^j5S, Wc^frfefciR 

[0 0 2 0] JilE^^ISSfc^rtfc. b y 7/^^V 
v- y /i"&«r*1-53S 4 8fe7 V^fr ~ t> b < fcfc^rt 

^ h y T/V3*->vy^S&*^^^4iR*^*^i?A 

rt^ h y ryv3^i/vy/wssr*i-s»4jRr^- : e^!> 
^itKii^Wi^ h y r/u3^^>y^ssr*-f*s 

S5 4 ft 9 -M6<z> ^ ^ y —A'** t> L < 
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[0 0 2 1] _hfBtf> J: 5 K UT*3S?80fiilSttft4-Stjlii 

h y T/^3^^>y^*Sr*i-5fc«e> 

<9. ^^y-?-^^^5g@(c^^^i:tcJ:t9^^ 

io -era t> ^> ^»tt#Eftffl fcx A/*r« t> 

[0 0 2 2] ±m<D£ o ftfiJ^CSrSd^UT, *«W<©St 
[0 0 2 3] 

[oo24] <mmm 1 >^^° y ^ h y i o . 

30 0 0 g SrSKSTk^SfFS-erT. iitl 0 Omit 

3 - ( h y ^ h^rVi/ y tV^v^^ ^7^^/^ 

7^?A^i37^K U^TT S PN^B&la-TS) 2 
0. 4 gSr^^y— ^ :^StK=1 : 1«^«2 0 
OmU2l*»*i3:. Mt3 0 Omit tfc 0 5K^©**RS: 
*»TT»^U t<D^4X:X*l 5MMLMi 
Sr#fco r<0»»«Sr3 3 0 0 r pm««^t 

Htspn • c i (WTTSPN- 
40 Hep tB&la-TS) Sr#fc 0 

[0 0 2 5] mSS=^y (Pellethane (Kp p p 

ftiufco ^opuiiiooog^u ±ia-c#fc 

TSPN-Hepl. OOgSrJP^ifco r^TSPN- 
He p/PU^W/KS«2 0 gSr*¥^«ofcl 2cm 
X 1 2cm^^f7^4K±^*Sf— 4 0^8^11 

*«H«T"X?«:«a. 4 0t:'Trttett«Sri SWMfrft 

N-He pXPU^U>VUmi:UmA, &nAfalb'& 
50 fc^-f/W^Sr^-f^AAiKIS-rs) o ft*5^^^ 
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7>f;vMI:»TSPN-He p^2ph r SSSJPSixT 

[0026] ±ia^>r/wAA±"e^jin.jSt*a*f«H^M^ 

3cmOR^te:-Kl!9fe#, ISS 1 OcmCD^tfJIIL<D^*:(C|fi 
t^Ottfco Z<D7j/l'J*±\zW*? (P^Sfeffi) 
3i^StftpjfiiJ||2 0 0 m 1 Srffit5x 0. 0 2 5mol/l 
coi|['ffc*/W^A***2 0 0 // 1 ^riPx_x B##rJIILSr3 

itmtmm (Am#m*& *x?>m?&mm 

U ^f7^SJ:WgB^^l 2f£Sr«£TtJlM!t;&s 
»HUftv^»*fcttWflSSr*WfU ffi»WH«rBBB:>l 

[0 0 2 7] fl-3H-A®«SrTHF^#3RUr 2%t U 
£4>*»tt:4 0 — 6 0^ y->3.^7^tr— 0# 

*r<?8B3ra, 4 O^-eSffiRjtRSrl 5 B£fiflfroT;*f 
tf— X*ffi^fl"J(s|.AS:=i— h u^co thjk^CDPBS 

(-) 2fff*JRS£lmlfcl£4>:3 — ^^tr— Xl 0 0 
mg«r«»U ffl^d^fiabfti&sfea 7^3 0#M>f 
y^r^-^- h Lfd 0 ^©SKSrl^V^Wi: LTM a y e r 

6 (Mayer, M. M. , " Complement and Complementf ixatio 
n" Experimental Immunochemistry 2nd Ed. , pi 33-24 
0, C.C.ThomasPublisher , 1961) \Z X V) ^tilffifctifc 

(CH5 0) £r«!]^bfc 0 3IS*I*^— XSrJp^ftV^lE 
#3Ril» 1 ml^*5lt 1 0 0 % t bT\ 

l-ioX^ 1 M^bfc 

[0 0 2 8] 7>r^A06tattS:KT^*ife"e»flfiU 

fc 0 ft*3--a<7?*f^^'r*««j^fi i o fc 0 1/50^ 

<J:5^^*bfc 0 |SW«Srl OMS^IRLtm 1 0 0 

v i *»a*^«*±^*#. 2 4B9ra«fc»#§jxfc 

«c «r Nffi * 1- 5 1 nmm ^mmm c 

C=10 4 xN/0. 1 = 1 0 5 XN ffl/ml] 
ir^m^tb^o r<£>SWR«l 0 ti 1 5 cmx 

7 S> /^l^ftlo T 3 7 t:T- 2 4 B^ig* Lt 0 


(5) 10-114660 

8 

* HSCDLPftftl OmlSrffiV^T^Srifcv^U 10 
fHBILfco :©3n^»N' fittSi:^ 2 5cm 2 
N a = 1 0 0 XN* 

7 4 >V A A t £ St ^«JS*<D»B»»« BUlS C (DM. 

K>X&V, tefli 1 o v i -e*>5^e>. ^ 

10 ^ /v A A««*u ©fftNb (S 
N b = 1000xN 

\Z.£VWlti&tlZ> 0 2 5cm 2 <D±% &(D7^C^J*±X<D 

[0 0 2 9] TOAOTHF 4 %m«£rS8Sf bT. ^tt 

£ mot^n — y t ^ — ^<7)^l — ^ ^^£rtro 
20 t 0 ^©*n-77-<^S:ftfflUin v i v o "C^l 

-3. ok g ) <D*mw>m&mM^xmnm&&x%sm 

U *35*e>2^3cm<z>ir*Srjliifl c W J ?--e^5^^b 
fc 0 te*!B5^**BW*IST«fZI"ejfii« c S^l/ 4-1 
/3Sr«I5, -tr^6>W3|s|."C*>Saf?n — Sri 
0cm. ^^{Ifii-rpJ^^oTjf AUto }f AffiH^fe 1 cmJ5 

30 t 0 «W«»SrlfrfrU tt*««Sra#UT. 

mtxmmz ^m^^^-^^m^^xm.jt^x^^ 

^m^^tt^ *n-^r-f^— Sr#AbfcSS^Jla 
1 (^Lt 0 

[0 0 3 0] 7>fMA*PBS (-) K««KU 3 7 

^©j6»«awT?2jara^t>fcoT»a*fi i ofc 0 pb 

40 S (-) (ife032«lbfco KT, ^fflm^^^/v-ASr^ 
^fMA' tuf-So 7 ^ A t ^«^)^j£t7 >r 

ot 0 ^Sr^l^Lto 
[0 0 3 1 3 
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(2f5* = 1.00) 

(%) 

(X10 5 <B/25coi a ) 

in vivo 

1 

A 
A' 

> 1 2 

> 1 2 

9 7 

6. 5 0— N. D. 
6. 5 0— N. D. 

a 

2 

B 
B' 

> 1 2 
1 0. 8 

— 

6. 5 0— N. D. 
6. 5 0 — 0. 0 1 

— 

3 

C 
C 

> 1 2 

> 1 2 

9 5 

6. 5 0— N. D. 
6. 5 0 — N. D. 

a 

4 

D 
D' 

> 1 2 
9. 7 

— 

6. 5 0— N. D. 
6. 5 0-^0. 0 2 

- 

1 

E 
E' 

> 1 2 
5. 4 

8 0 

6. 5 0 — 0. 0 1 
6. 5 0 — 0. 0 6 

b 

2 

F 
F* 

> t 2 
4. 7 


6. 5 0— N. D. 
6. 5 0 — 0. 1 7 


3 

G 
G* 

3. 1 
2. 9 


6. 5 0 — 6. 8 0 
6. 5 0 — 6. 7 3 



[0 0 3 2] mi lc*3Jt5 in v i v o #tliL&ffeE> 5 

e : ^^^y V^^^^il/J^^^^^4cDii 

[0 0 3 3] <3!Jfc0S2 >HJS^!ll t#feTS PN-H 
ep£rO. 1 %-<V1f >%$ifeb L* 1 2 cmX 1 2 cmC7>P 
U7>f/WA_h^3mg/l 4 4 cm 2 <Dm&X*m A £frZ>£ 
5fc*«3. OOg^H^ 4 0t:T8^Ii 
^»TTSM, 4 0 1 5«hWrttv\ 

J¥^^6 0 fim<Dy^/VJ^^^ti (WT-^TSPN- 
He p/PU3-f-{ V^7>r^^Sr7>f /U^B fcB&la 

[0 0 3 4] Jgjfeflll kmm<DJj&X*7 4Sl'^B<D]hLm 

[0 0 3 5] <$mW3>^s<V >~fhV $J*M1 0. 
0 0 gSr^SeTK^**?*^ 0 Omit 3 


* - ( b y ^ h * W y AO fcWvM f;P7^^v* 
^sfc^^u^'f K (filTTSPP • C 1 tUMBl" 
5) 2 2. 0 g«r**y— /W:SKS>!k=l : l<Ofi*» 
120 Oml^»#PSii:. Mt*3 2 Omit bfc 0 

TH»?KSr#fco ^<Z>IK»*Sr3 3 0 0 r pmtSS^tt 

a«<O^**3 0m^«t«S:«:«*^ TSPP • C 1 
(OTTSPP-HeptREt^) 

[0 0 3 6] tt«ttf**«:i(iLftttffl^*SrT S P N-H 
epHTSPP-He p\Z.&?L1tEkftlfc$mMl t RH 
TSPP-Hep/PU^l-yKMCjo 
<fcW»3|s|-C^e>ftS^>fywAC*»fco ^OWftC&J; 

#*BB#Wk *MMk 0tfll«U in v i v oStik^tt 

[0 0 3 7] <HJfeW4>J|Jfiffil3-e»fcTSPP-H 
ep£rO. 1 %^>^£l/$$yfcb 1 2 cmX 1 2 cmtf>P 
U^^/V^_b^3mg/1 4 4cm 2 0#J^-Ca»A^tt^c}; 

MTT^M, 4 OtJTWBEftttkS: 1 5 WfBBfrftvv 
J?^»6 0Mm^7^;^W: (WT^TSPP- 
* 50 He p/PU3-f^>'^7>f;^^7>r^Di:iSl5 
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[0 0 3 8] <jtiiffiii >^^y ^ h y o. 

0 0g£rpH5. 5<OMES«WfK^««fS^ ^*"C 
lOOml^bfCo ^^«tI^ x /f/^^!)A10 
(«TB e n • C l £B&IB1~£) 1 1 0ml£r*K 

»fc 0 r(D»^3 3 0 0 r pm-CiS^ttftS^TlHllR 
U »I$«ri(aotB e n • C 1 
^m^fc (^TBen-HepiKIStS) ^#/c 0 £ 
©Ben-Hepl^^A DM F N puufc/UJ*^ 

[0 0 3 9] tt«tt#4*tJliifettiBj«*«rT B C P -H 
e pj&^feB e n-Ha p ^x^^^HJSW 1 H9& 
W^fcT. TBLP-Hep/PU^W/K#SE|5J; 

KSttHQ. ffifcm, Sttfrtt, in v i v oSiJfoBstt*' 

ffffibfco ifciaswi ilffl*©*ife-e7>fMEo» 

mm&fm, mmm^o^xhwmvit 0 as*** 1 

[0 04 0] 2 >Jfc«0S 1 T?#fc#»E*««r 

THFf#RLT0. l%igjK£U 12cmX12cm<£> 
PU7-f;vA±^3mg/l 4 4cm 2 Of»J^-e*A^tt^ 
<t5^»«3. 0 0g^-Cif, 4 0tt8^FflI 
i^iTT^ftf, 4 onC"C»BE«;«fcl 5«FWIffV\ 

e p/PU^^f>f^PU7^;VA$:7^MF« 
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[0 0 4 1] **^J1 tra«0*ffi^7>f/^FOjln.!IR 

[0 0 4 2] < Jfc«« 3 >tt«tt#*ttiL«tti»A*«: 
iAttv^v^PU7^;^ (7^;UAG) SrJSVvfJla 

oVvCfcffMilfiUfc 0 K*Lfc 0 
[0 0 4 3] % 1 <D£ o \^ &&W<D$ffi%kttJ*$Lfii& 

■5o 

[0 0 4 4] 

9§ «>m«ttft-^l: jh«1£BjA4fi « E^ffl mm- <om Jh& 


7BV v?©jgg# 

(72)«BI|# ^ »(72)»W# fflf B?P 


